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Bibliography on the Butterflies and Odonates of the Indian Himalayan Region

Introduction

Insects account for about 65% of all described species on earth. As there are a large number of studies on insects
because of their huge diversity, it is beyond the scope of this compilation to focus on all insect groups. However, we
have attempted here to compile a bibliographic database of butterflies and odonates reported from the Indian
Himalayan Region(IHR) to understand trends on research and identify gaps in knowledge.

A. Butterflies

Introduction

Lepidoptera is one of the most widespread and widely recognizable insect order in the world. Butterflies are the
most studied group amongst insects and the best known insects after ants. Butterflies belong to "flagship taxa" in
biodiversity inventories. Since early 18th century butterflies have been studied systematically and about 19,238
species have been documented worldwide (Heppner, 1998). The butterflies were categorized into ten families
Papilionidae, Pieridae, Danaidae, Satyridae, Nymphalidae, Amathusiidae, Acraeidae, Erycinidae and Lycaenidae,
and Hesperiiodea. Except for Hesperiids all the butterflies are placed in single superfamily Papilionoidea under
suborder Rhopalocera and the latter is separated out into superfamily Hesperiioidea under suborder Grypocera.

In the Indian subcontinent 1,504 species of butterflies have been recorded so far (Smetacek, 1992) and over 800
species are reported from the Indian Himalayan Region (IHR).The earliest collections of butterflies from the
‘ Himalaya were perhaps by Hardwick and Carl von Hugel during 1846-1848. Hardwick collections were described by

Doubleday and Gray in 1846 and Hugel collection by Redtenbacker in 1848. Many workers have worked on
‘ butterflies from India including the THR. Pioneers among them were Marshall and DeNiceville (1882-1890),
Bingham (1905, 1907) Seitz (1906-1928), Antram (1928), Evans (1932), Wynter-Blyth (1957) and Varshney (1985, 1990,
1997). De Rhe-Philipe (1931) was probably the first to publish a comprehensive list of 246 butterflies from Himalayas
of Shimla region which he has included later in his book 'Butterflies of Indian Region' (1957). Evans (1932) identified
1,438 species of butterflies from oriental region including 417 species from western Himalaya and 962 species north
eastern Himalaya.

Antram (1924) reported about 512 butterflies excluding Lycaenidae and Hesperiidae from North-East Himalayan
region. According to his record maximum number of butterflies was found in North Eastern Himalayas that extends
into Sikkim. He also listed them as 'very rare' and 'rare' which was later incorporated in the schedule-I (Part-4) and
schedule-II (Part-2) of the Indian Wildlife (Protection) Act, 1972 (WPA).

Methods

Online research databases were searched using the search terms "Himalaya" and name of the six Himalayan States
such as Jammu and Kashmir, Himachal Pradesh, Uttarakhand, Sikkim, Arunachal Pradesh and West Bengal.
Lamas (1991) provided a list of 175 periodical publications, dealing exclusively with lepidopterological studies were
also referred, which were available. All the information was entered in the Microsoft Excel Spreadsheet and
arranged alphabetically to remove any duplication. All the analyses were carried out in Microsoft Excel to
determine the trend of research over the decades, the emphasised areas and the knowledge gap.
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Results and Discussion

The bibliography on butterfly fauna of the IHR includes 276 unique entries covering a period of nearly two centuries,
starting from 1857 to 2016 (Fig. 6.2). We categorized the articles in four distinct ways: A) The first category was
based on the regions of five Himalayan states (Jammu and Kashmir, Himachal Pradesh, Uttarakhand, Sikkim and
Darjeeling and Jalpaiguri district of West Bengal and Arunachal Pradesh) where the studies were carried out. B) The
second category was based on their publication dates, in which the studies were grouped in 10-year intervals from
1857 t0 2016; this enabled us to see the research trends and patterns. C) The third category was based on the subject
focus of the research; the publications were categorized based on the broad subjects (ecology and behaviour,
taxonomy, evolution, conservation and climate change impact) at which the research was carried out.
D) Articles were also categories based on the five butterfly families which were the object of research in the various
publications where no distinct pattern was found. Most of the studies were found to cover all the butterfly families
(Fig 6.3). Family Nymphalidae and Papilionidae were include in most of the studies because of their large size and
colour patterns. However, in many of the studies family Hesperiidae was not included.

Geographical Distribution of Publications

A large number of studies are from Jammu and Kashmir, followed by Himachal Pradesh and Uttarakhand which
shows that western Himalayan region was in focus during British era in India (Fig 6.1).
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In recent years there is some progress in the study of butterfly biodiversity from Himalayan region. However most of
the researches are confined only to certain localities and these are inventory checklists (Fig. 6.4). Considering the
total area of the region information generated is very meagre. Detailed studies focusing on butterfly biodiversity,
ecology and evolution is needed from Himalayan region. This information will help in proper revision of status of

butterflies in WPA.
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Figure 6.4 Number of publications on butterflies of the Indian Himalayan Region in different subject categories

189



190

Butterflies and Odonates of the Indian Himalayan Region

B. Odonates

The Indian Himalayan Region is bestowed with very rich and diverse odonata assemblages. Within the Indian sub-
region, the odonatafauna of the Himalaya has so been most extensively studied. During the period of late 1950's to
early 1980's, number of odonatologists have studied the dragonflies of the Himalaya (Kiauta, 1975), consequent to
which about 225 species, out of approximately 600 Indian species of odonata, have been recorded from the
Himalayan region alone (i.e." Western, Central and Eastern Himalaya). These include a considerable number of new
species and a large number of new records made from this region since the publication of Fauna of British India.

Variations in the topography and altitudes in Himalaya play important roles in changing the climatic conditions
within short distances. The fauna is composed largely of tropical elements derived from the fauna of Indo-malayan
sub-region of the Oriental region. It is presumed that after the elevation of the Himalayas, odonata from different
parts or the Oriental region have reached the mountains and constitute the present fauna. Hence it is reasonable to
think that both hills and forests of the mountains play a great role in the formation of barriers as well as in speciation.
Most of the endemic species have narrow geographic distribution and are more susceptible to extinction due to
natural and anthropogenic changes in the environment. The endemic Odonata fauna of India is largely
concentrated in four global biodiversity hotspots i.e., the Western Ghats, Western Himalaya, Indo Burmese
(includes Andaman Islands) and Sunda land (includes Nicobar Islands).

The scientific literature on odonate fauna of South Asia is available from 18th Century, but it suffers from lack of
digitalization and many of these pioneering works on odonate fauna of India are inaccessible. Moreover,
information on odonatological studies in the IHR was not available on a single platform. This article comprises the
information on available scientific literature on Odonate fauna of the IHR, particularly the trends in research and
gapsin knowledge.

Methods

For preparation of the database on the Bibliography of Odonate Fauna of the IHR, we searched using the search
terms "Himalaya", "Fraser", "Corbett", "Leiftinck", "Kumar", "Mitra" and name of the six Himalayan States viz., Jammu
and Kashmir, Himachal Pradesh, Uttarakhand, Sikkim, Arunachal Pradesh and West Bengal.. All the information
were entered in a Microsoft Excel Spread sheet and arranged alphabetically to remove any duplication. All the
analyses were carried out in Microsoft Excel to determine the trend of research over the decades, the emphasised
areas and the knowledge gaps.

Results and Discussion

The bibliography on Odonatefauna of the IHR includes 139 unique entries covering a period over centuries, starting
from 1915 to 2016 (Fig 6.5). We categorized the articles in three distinct ways: A) The first category was based on
overall distribution (Jammu and Kashmir, Himachal Pradesh, Uttarakhand, Sikkim, Darjeeling and Jalpaiguri
districts of West Bengal and Arunachal Pradesh), taxonomic revision and new addition to the fauna, where the
studies were carried out. B) The second category was based on their publication dates, in which the studies were
grouped in 10-year intervals from 1900 to 2016; this enabled us to see the research trends and patterns. C) The third
category was based on the subject focus of the research; the publications were categorized based on the levels of
broad subject (ecology and behaviour, taxonomy, evolution, conservation and climate change impact) at which the
research was carried out (Fig. 6.6 & 6.7). ?
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Figure 6.6 Comprehensive classifications of publication on odonates of the Indian Himalayan Region
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In early 19th century, most of the scientific work was based on odonate fauna taxonomic inventory and distribution.
But after 1930 the trend of research shifted towards behaviour, ecology and biogeography. But the timing of research
was mostly based on individuality(e.g. Laidlaw, Fraser, Asahina, Kumar etc.) (Table 6.1). Due to World War-II, most of
the British researchers left the country and overall research in this field suffered for few years.After the war was over,
few researchers came back to India and continued their passion towards dragonfly and damselfly. From early 50's
Indian field researchers started their quest in Odonatology and brought remarkable contribution since early 60's.
However, still there is no such work related to conservation, evolution and climate change in the IHR.

Table 6.1. Subject area, key past research priorities and research gap and future potentialities

Subject Area Key past research priorities Research Gap and future priorities
Ecology and Behaviour Distribution Proper Distribution map

Life cycle stages Taxonomic biases

Migration pattern Very less studies
Taxonomy Morphological Taxonomy Molecular Taxonomy

Isolation and Speciation study based on
molecular level Geometry based morphometry

Evolution Not studies yet, few hypothesis exist Should be more study widely considering
all levels of study Evolution and climate change

Conservation In few pockets and patches Should focused on wetland conservation by
focusing this taxa as one of the prime

Climate change Not studies yet but few geomorphic Should study Phylogenetic Affinities and Past
and diurnal changes were noted Climate Distribution of critically endangered and
fragmented species population.
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